it can be relevantly employed as a lever in influencing the general outlook, or in modifying opinions on this subject which responsible and informed persons currently hold. What is the gist of this new knowledge? MIuch of it, and perhaps the most important part of it, has emerged from comparatively recent experimental research, not only on vaccinia and smallpox, but on virus diseases generally. For many decades since Jenner's time the study of vaccine virus was largely confined to improvements in the technical procedures necessary to secure lymph of good quality for purposes of vaccination. I do not forget the controversies between the unicists and dualists, which arose from the apparent success of the former and the failure of the latter to effect the postulated transformation of smallpox to vaccinia by variolization of bovines. While the victory is now admittedly with the unicists, the problem still retains its interest and should, indeed, retain its interest for some time to come in view of the remarkable principle it enshrines. It is a principle whiclb is paralleled only by the transformation which " street " rabies virus of canine origin undergoes by repeated passage through the brains of rabbits. While the canine virus has the power to produce rabies in man, the "fixed " or rabbit-passed virus is held to be practically innocuous both to man and dog when administered by the subcutaneous route.
One result of this detached preoccupation of lymph-producers in maintaining potent strains of lymph by aid of many and curious variations of animal passage-by no means yet fully intelligible-was that lymph manufacture came to be regarded even by workers in other fields of bacteriology, who ought to have known better, as a sort of mystery cult. Many important questions remained unanswered until viruses became the object of the intensive study that is now being devoted to them.
Considerations regarding Viritses.
Let me deal first with a few of the scientific problems germane to this discussion and begin with the origin of cowpox, a subject witlh which this Section has, in the past, not infrequently occupied itself. A few years ago Reece (1922) , in this Section, expressed the view that outbreaks of cowpox were then nonexistent, but I note that in the Section of Comparative Medicine, recently, Male (1927) stated that such occurrences were extremely frequent. If this is really so, it is unfortunate that no attempt is made to investigate them in a scientific manner, so that not only may their real nature be placed beyond dispute, but their epidemiological features carefully investigated. It is not always possible to refer such outbreaks to an origin in smallpox or vaccinia in man, but the available evidence undoubtedly l)oints most clearly to contact with human vaccinees. In a quite recent German outbreak reported by Winkler (1927) , and involving about fifty cows, human smallpox was definitely excluded, but not so human vaccinia, as children whose mothers acted as milkers bad been vaccinated shortly before the outbreak among the cows. An origin from human smallpox should not, however, FEB.-EPID. 1 be excluded where such is possible, simply because difficulty in the experimental variolization of bovines is the rule, for we know that such variolization of bovines has sometimes been accomplished with remarkable ease, e.g., in tropical countries where outbreaks of smallpox have necessitated the securing of lymph stocks at short notice by variolization of the local bovines. What Jenner really meant by horse " grease " I do not know and probably it does not miatter, but there is experimental evidence that horse-pox is like cowpox, due to the same modified variola virus and occurs, though with admitted rarity, under precisely similar circumstances.
With regard to the sources of lymph strains emnployed for the inoculation of calves, Dr. Kaiser, of Vienna, informed me only a few weeks ago that he still uses a strain which traces its descent from a sample of cowpox sent to Austria by Jenner himself. There is no doubt, however, that the majority of strains used in lymph-producing institutes have been derived initially from human smallpox by a procedure which can, with fair success, be realized at will. We are, indeed, on sure ground when we start in our experimental work with human smallpox and attempt to pass it to lower animals, such as the monkey, rabbit and calf. Accommodation is often difficult, sometimes it succeeds easily. Only the other day I received from Professor Sobernheim, of Berne (1928) , a sample of variola-vaccine, derived from the prevailing mild smallpox in England, the method employed being that of repeated skin passage on rabbit previously developed and tested by Blaxall (1923) .
This lyinph when titrated by me on the rabbit was no lon.ger recognizable as smallpox. Whether placed on the cutaneous scarified surface or introduced into the dermis, it ran out to the same titre. Smallpox virus obtained direct from man produces regularly a dermal response in the normal rabbit (Ledingham, 1925, McKinnon and Defries, 1928) , but never when rubbed into the scarified skin. Repeated passage is necessary. We know also that smallpox virus has, after accommodation to the rabbit, behaved like vaccinia when transferred back to man, so that, for the realization of this modification of smallpox virus, which manifests itself by innocuousness for man and loss of contagious power, the calf is not essential. Initial passage through the monkey undoubtedly facilitates accommodation to rabbit and calf, but chiefly, I think, by providing a large supply of fresh potent virus. It does not appear that the complete change to vaccinia can take place in the monkey as it is certain that monkeys which have responded to smallpox virus by exhibition of an exuberant rashl, have given smallpox to unvaccinated attendants inadvertently admitted to their presence.
Technical details associated with the subject of passage are not suitable for discussion here. The impression it leaves on one is that in the accommodation of smallpox virus to the rabbit or calf, some element responsible for producing generalized lesions, as distinct from general invasion, is lost in the process. This element may conceivably be another virus. The change on the other hand may be simply one of general virulence-loss combined, however, with increased affinity for skin tissue. Fortunately we know that loss of virulence for man and loss of contagious power are not accompanied by loss of immunizing power. Indeed there is good evidence that vaccinia affords better protection against smallpox than smallpox does against vaccinia. What we may call the " attenuated virus " in the Jennerian or Pasteurian sense, remains the most efficient immunizing agent. It is possible, however, that variola-vaccine of known recent origin may be still more effective than vaccinia as ordinarily propagated. In any case the vaccinia variant cannot be classed with those "rough " variants of bacteria which have little or no virulence and little or no immunizing power against virulent mother strains. I should add, however, that there is no more pressing problem than that of the standardization of the immunizing powers of viruses and especially of vaccine strains. I have not referred to other animal pocks. In my opinion there is really no satisfactory evidence that sheeppox and fowlpox have any intimate relationships with variola or its variant vaccinia that can be detected by cross-immunity experiment. They seem certainly to be more remote from the variola-vaccinia stem. While retaining their own special pock diseases, one should note that both sheep and fowl are quite susceptible to experimental vaccinia. A problem in which the detection of differences between viruses associated with similar clinical features appears to be determined almost solely by special animal adaptations, presents enormous difficulties, but when we reflect that no precise knowledge has yet been gained of the relationships that exist between the various types of tubercle bacilli, the melitensis-abortus-tularense trio and the pasteurellosis types, one need not be surprised by delay in solving a similar problem involving viruses.
I pass to another question. Jenner recognized that vaccination produced a disease syndrome exhibiting general as well as local symptoms. We now know from experimental research that the vaccine virus when introduced into the skin of animals does not merely proliferate locally, but invades the whole body, though, so far as we know. it does not proliferate and produce macroscopic lesions elsewhere than in the skin. In this respect it behaves like many pathogenic bacteria which may invade the system from a local vegetative focus. The experimental demonstration of diffusive powers possessed by vaccine virus merely illustrates what is to be expected of a living virus, but it may conceivably, to some minds, give cause for apprehension that serious action at a distance is at least possible. This point requires some elaboration. If the living virus is the only really effective means of giving immunity to smallpox over a fairly long period, and experimental results hitherto withi killed virus certainly support this assumption, then it is important to be reasonably sure that in the otherwise healthy person the risk of action at a distance is minimal. I am concerned of course only with pure virus effects. Is there any evidence of such action in rabbit experiment? Vaccination by the ordinary cutaneous route demands first consideration, and here one can state with confidence that so far as ill effects or death of animals following cutaneous vaccination with calf lymph or other lymph of dermal origin are concerned, the records are practically silent and I know that in the unwritten experience of lymph-producers serious illness or death following vaccination are extremely rare events. It is necessary, however, to qualify this statement somewhat, in the light of certain phenomena which have recently been observed and recorded in connexion with the vaccination of rabbits. Some forms of virus, particularly those from cerebral or testicular sources, are liable to give rise to generalized skin lesions especially after inoculation into thevascular system. Why these types of virus should exhibit enhanced powers of generalization is not very clear, but there is experimental evidence (Reynals, 1928 ) that the addition of tissue extracts, testicular or renal for example, to vaccine virus has a very definite enhancing action on the virus response following intradermal inoculation. The inflammatory reaction is enormously greater, develops more rapidly, is more diffuse in character and exhibits a tendency to early necrosis.
Reynals has stated and ithas also been the experience of others, including my colleagues, that occasionally rabbits may become ill and emaciated and finally succumb under such conditions. At autopsy nodular necrotic lesions in the lungs or elsewhere may be found. The view has been taken that visceral lesions of this nature are due to the vaccine virus (McIntosh, 1928) , but in my opinion the occurrence of illness or death of animnals showing visceral lesions at autopsy, depends solely on the stimulation by vaccinia of a latent pasteurellosis infection in the rabbits concerned. That carrier pasteurellosis infection can be so stimulated, not onlyby vaccinia (Pette, 1928) , but also by injection of other materials such as toxins, foreign tissues, etc., appears to be well recognized, especially in American laboratories where such infections are commoner than they are in laboratory stocks in this country. I may say that I have seen at least two cases recently in which a severe snuffles syndrome appeared after vaccination and B. lepisepticum was recovered froimi each. In the last four or five -ears I can recollect only one rabbit death on the fourth day following vaccination by the dermal route and, curiously enough, this animal's tissues were found to be invaded by anthrax, a virulent strain of B. anthracis being readily recovered. No work on anthrax was in progress at the time. These mutual interactions between viruses, particularly the stimulation of a latent bacterial infection by a virus are of great significance. I shall comment again,on the matter presently but I would just say here that claims which have been made by certain writers suggesting that vaccine virus can itself produce remote visceral lesions of a necrotic character and death of rabbits, require revision in the light of these l)henomena due to combined virus action.
Considerations Regardiny Tylpe.s of Smallpox.
So far I have dealt with recent research on the virus itself in so far as seems relevant to this discussion. I pass now to an entirely different subject, viz. the kind of smallpox we have had in this country during the past seven or possibly nine years. This Section has in the l)ast listened to admirable accounts of the alastrim in Trinidad by Seheult (1908) and in Australia by Armstrong (1915) and Cleland and Ferguson (1915) . It is, I think, rather remarkable that the continued prevalence of mild smallpox in this country has induced so few health authorities or physicians to furnish us with systematic accounts of it in all its bearings. I do not forget the excellent account given by Dr. R. P. Garrow to the Society of Medical Officers of Health in 1924, but the profession at large is not adequately informed with regard to this disease, and it ought to be. One would think from the paucity of published records of English alastrim that there was a conspiracy of silence on the subject. It is unfortunate that this should be so, as the disease is one of unusual interest. Dr. Garrow has given to it the name of Parasmallpox and he believes it to be a disease sn'i generis. I prefer the designation " alastrim" because, so far as I have been able to contrast what records we have of it with those of the Brazilian, West Indian, American and South African types, I have failed to note any outstanding differences. While I would use the name alastrim for convenience of nomenclature, I do not ignore the fact that the disease is a smallpox variant. Let me enumerate the experimental evidence that the virus of alastrim is a variant of smallpox. I have discussed the matter in detail elsewhere (Ledingham, 1925) . It is readily communicable to the monkey by scarification. In the rabbit it produces typical vaccinia-like vesicles only after repeated passage (Blaxall, 1923 , Sobernheim, 1928 , but when inoculated intradermally in the rabbit, material direct from man produces a characteristic reaction which is neutralizable by anti-vaccinia serum (Ledingham, 1925; McKinnon and Defries, 1928) . On the rabbit's cornea the virus usually gives a positive Paul's test and Guarnieri bodies may be found. Paschen's elementary bodies are present in smears from early vesicles, and a l)recipitin reaction has been obtained with alastrim material and antivaccinia serum (Gordon, 1925) . The evidence from crossimmunity experiment is p)ossibly not so decisive, simply by reason of the fact that it is difficult to secure anything like comparable conditions as to the amount of antigen employed and degree of resultant reaction, both of which must affect the immunizing response. It would seem that in experimental work vaccinia gives more certain protection against alastrim than alastrim does against vaccinia. Some point has been made of the fact that after recovery from alastrim the period during which vaccination is impossible is short. This may well be the case when we reflect on the generally benign character of the disease. I should say, however, that this has by no means been the experience of all who have performed experiments of this kind on alastrim convalescents. Doubtless variations in the extent of the alastrim lesions influence the degree and duration of the protection it affords against subsequently inoculated vaccinia. The trouble is that we are not too well informned with regard to the amount and degree of protection which the virulent type of smallpox affords towards either vaccinia or a second attack of smallpox. We have to remember that some persons are so constituted that they do not, like the majority, respond to infection by producing an adequate immunizing response. There are many recorded instances of this phenomenon in smallpox literature, which I need not quote. It is recognized, for example, that the black races are unusually susceptible to smallpox, against which they develop only a feeble immunity on recovery.
It is difficult to evade the evidence that alastrim is a variant of smallpox. Is it a fixed and stable variant or, let us say, a mutant? I interpret what evidence we have on this point in the sense that Garrow has interpreted it, viz., that it is, in all probability, stable. When it lhas been alleged that case-mortality has risen to a significant percentage in a country in which it has previously been well under unity in spite of thousands of cases, I think it will be found that sufficient consideration has not been given to the possibility that the virulent form of smallpox has been somewhere incident alongside the alastrim but without definite transitions. In England we have had in recent years a few localized outbreaks of the virulent type, and it only leads to confusion to add deaths arising therefrom to the general mortality from smallpox without reservation. I note that in Calcutta in 1927 there were 3,809 cases with 2,853 deaths, in Mesopotamia (Hallinan 1928) in 1926 there were 1,062 cases with 312 deaths, in 1925 832 cases with 329 deaths, in 1924 459 cases with 235 deaths, while in the U.S.A. in 1927 there were 32,592 cases with two deaths, and in England at the time of writing (December, 1928) , there occur about 200 cases a week with no deaths. My reading of Rajchman's recent analysis (1928) of smallpox incidence and case-mortality in many countries would seem to justify the conclusion at which he arrives that two entirely distinct types of smallpox prevail which apparently breed true. The virulent form has a mortality-rate which fluctuates in long waves of six or seven years' duration, between 10 and 30 per cent. The mild type on the other hand has minimal figures ranging from 0 1 to 0 3 per cent. There was no evidence that minimal periods in case-mortality of the virulent type were simply transitions towards an alastrim period with its negligible mortality. The result is important and goes at any rate some distance towards the controverting of arguments based on a reputed increase of case-mortality rates in countries where alastrim is widely prevalent.
Post-vaccinal Encephalitis. The third subject to which I must refer, though very briefly, is that of postvaccinal encephalitis. This has been so fully treated in the recent Vaccination Report (1928) that I need discuss here only the more salient features. These cases have shown a decided tendency to occur in groups, particularly in remote country districts. There have been instances both here and in Holland of familial-cases. The incidence of such cases cannot be brought into numerical relationship with that of poliomyelitis or of encephalitis lethargica. In time they have corresponded sometimes with the autumnal prevalence of poliomyelitis and sometimes with the spring prevalence of encephalitis lethargica. The period after vaccination at which nervous symptoms begin in such cases is remarkably constant and much lhas been made of this feature by the very few (Jorge 1928 , M'Intosh 1928 , Lucksch 1927 , who regard the vaccine virus as alone responsible. I take the view that the apparent constancy of this period may fit equally well with a theory which presupposes some latent neurotropic virus in the vaccinees to be activated by vaccinia. I have already said that there is no good evidence of vaccine virus producing lesions of the central nervous system unless it is inoculated directly into the brain, and that when visceral lesions have been reported in rabbits and attributed to vaccinia, sufficient cognizance has not been taken of the possibility of latent bacterial infection in stock rabbits. Further research on this particular point may throw much light on the mechanism of concurrent infection and incidentally on that of post-vaccinal encephalitis.
The histology of the nervous system is characterized by one very important lesion, that of perivascular demyelination, which is common to the encephalitis following measles, to the myelitis occurring at times in the course of antirabies treatment and to certain forms of acute encephalomyelitis to which attention has recently been drawn by neurologists (Redlich, 1927 , Pette, 1928 .
These latter cases are of great interest at the present juncture when we are searching for some form of acute nervous disease that might conceivably be activated by vaccinia. Neurologists inform us that neither in acute poliomyelitis nor in encephalitis lethargica do lesions of the perivascular demyelination type occur.
This fact does notnecessarily exclude these diseases from consideration as possibly playing a part in post-vaccinal encephalitis, as we are unaware whether thehistology of these infections might or might not be modified by a concurrent vaccinia.
Opinion recently expressed in the Section of Neurology on the aetiology of measles encephalitis favoured the theory of activation and a somewhat similar view has been taken of the neuroparalytic accidents in the course of antirabies treatment. It will be realized, therefore, that within a comparatively short time, attentionhas been focused on quite a series of myelitic or encephalomyelitic accidents incidental to virus infection, which either have escaped notice in the past or which havenot until recent years secured the conditions necessary for their development Fortunately these cases of post-vaccinal encephalitis are rare, as also are those of postmorbillar encephalitis. Practically all of them have been primary vaccinees and the great bulk of them have been children of school age. The question has been asked why a primary vaccination in infancy is apparently a protection against such accidents in later vaccinations. We have not yet sufficient data to be sure of the truth of the premiss, but if we assume its truth, the explanation may rest simply on the fact that in the allergic or accelerated reactions exhibited by partially immune subjects, the virus is precluded from invading the system and thus from inducing those nervous disturbances to which the subject might perhaps be liable if the vaccination were primary.
While we have no means of detecting ante factum those persons who may possess this peculiar liability, their extreme rarity cannot, in my opinion, be allowed to exercise any unwarrantably depreciatory effect on the practice of vaccination. The new experience should, however, have the effect of furthering infant vaccination and of inculcating perhaps greater circumspection and caution in the primary vaccination of older children and adults.
The Practice of Vaccination in Relation to Recent Experiences. I think I have now dealt with the new knowledge and the new experience, and it remains for me to indicate lines on which, in my view, a discussion involving the practice of vaccination in all its bearings might usefully run.
In the first place, is the mild smallpox or alastrim which we have now, worth preventing by vaccination? Where the disease is prevalent we are told that many would rather have alastrim than vaccination. This expression of preference may indeed have some justification when the benign character of the bulk of the cases is considered, but I understand that a residuum of cases characterized by troublesome symptoms and profuse and occasionally hmorrhagic rash would rather be avoided than not, apart altogether from the lack of risk of lethal issue. Moreover, it is recognized that an attack of alastrim may indirectly produce death in persons of feeble constitution or sufferers from other disorders. On the whole, however, alastrim must for purposes of argument be assumed to be a mild disease. Some have seriously suggested that we should "let it rip " and get what immunity we can from it in the event of the virulent form coming along again. If we had only to consi(der the individual victim, if that victim had only himself to blame for neglect of vaccination, if his contact victims were equally neglectful, and if he and his chain of contact victims took all responsibility, financial and otherwise, for their past mistakes of judgment so that the present costs of hospitalization and control would fall on the appropriate shoulders, it might indeed be expedient to let the disease rip and save the public purse. Alastrim is a completely preventible yet not * deathdealing disease when it attacks the unprotected. What counsel would be given if we had as efficient prophylactics against chickenpox or measles, the latter a potent forerunner of pulmonary disease an(d even death ?
We have gone some distance towards the development of methods of lowering the incidence of scarlet fever and diphtheria. How many enlightened health officers are trying to reduce the incidence of diphtheria by immunization methods? If a health officer can let diphtheria rip he is not likely to give alastrim a thought, and yet he may. Why does he? It is the variola tradition. Variola has always ranked with plague and cholera as a death-dealing disease against which a civilized community must l)rotect itself if it knows bow. Consequently all the expensive paraphernalia of smallpox control and hospitalization must be maintained though the disease is practically harmless. If, in a civilized State, the isolation of contacts and hospitalization of alastrim patients are held to be indicated in the interest both of the victim and of the State, which is cheaper, vaccination and revaccination which would abolish the disease altogether, or housing and treatment of cases as they arise and contact control? Surely vaccination. If that is agreed, let us consider vaccination afresh and not as a traditional century-old policy. Our object is to protect ourselves by its aid against the risk of imported virulent smallpox and against the risk of contracting a relatively benign, but on the whole, rather loathsome disease like that now prevalent. I am assuming, of course, that this benign variant is stable.
We know that vaccination and revaccination can "deliver the goods." How are we to spread abroad its merits? I suggest that no serious attempt has ever been made to explain to all and sundry what vaccination is and what it is calculated to do. The man in the street can talk about the planetary systems of an atom, but he has little notion of vaccination except that it has something to do with sore arms and possibly a calf. We want cheap broadcast informative and authoritative pamphlets and the help of an intelligent press. I was rather impressed by a remark in an antivaccination organ d propos of a recommendation on this point in the Vaccination Committee's Report. The blue-pencilled remark was to the effect that "we do our level best to instruct the public about vaccination every month." Having explained the nature and purpose of vaccination by sympathetic educational crusade and not in the cold-blooded manner of the income-tax form, how are we to make it acceptable in the present state of affairs? The Vaccination Committee recommended that a trial should be made of vaccination in one insertion, as is done in the U.S.A. and Canada, with the proviso that the usual four insertions would be available for those who wanted them. This recommendation has been challenged in some quarters as tending unnecessarily to lessen the general level. of immunity resulting from vaccination. Doubtless the amount and duration of the immunity resulting from one insertion will be less than that from four. Further experimental data on this point are desirable.
To compensate for any reduction, revaccination is recommended at school age and again on leaving school. The experience with regard to post-vaccinal nervous sequela, rare though these be, offers a strong argpment for the recommendation of infancy as the time of election for primary vaccination. I feel also, though we have no definite knowledge on this point, that in the light of these nervous sequele it is expedient to reduce the dose to one insertion, especially for primary vaccination at school age, on the chance that there may be some correlation between the dose of vaccine virus and the degree of risk of some latent parasitism being stimulated to activity. I believe also that reduction to one insertion must indubitably diminish the risk of septic troubles, which, with all their diversity of origin and responsibility, constitute the bulk of post-vaccinal sequelae. The limitation of vaccination to one insertion can only be fully justified if revaccination in similar fashion and at the time of lepving school is made a matter of rou-tine practice.
One other point remains for discussion, and being concerned with politics, it was not one on which my Committee was invited to express an opinion. On the other hand it might be usefully debated whether compulsory vaccination, such as it is or is not, under the Acts, is justified under present conditions and whether vaccination may not be likely to meet with much fuller acceptation if placed on a purely optional basis and introduced to the people at large with the accompaniment of a symnpathetic and informative propaganda. I have been considerably impressed in this connexion by the educational crusade which Dr. Kinloch, now of the Department of Health for Scotland, instituted some five years ago in Aberdeen, and by the success which his modified vaccination procedure, comparable in essence to that advocated in the Vaccination Committee's Report, has achieved. The percentage of conscientious objectors in that city is only eight. By concentration on the education of the public as to the value of vaccination, and by removing what compulsory elements remain in the Vaccination Acts, it is )ossible that we might secure a much larger total of voluntary vaccinations and revaccinations throughout the country. In conclusion, with the probable transference in the near future, of vaccination control to the health authorities in the country, I anticipate that the environment for effective immunization against smallpox will become far more favourable and will, if accompanied by the frankest propaganda, in no way be detrimental to the success of other immunization procedures such as those directed against diphtheria and scarlet fever.
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He welcomed the large and representative audience of epidemiologists present, and hoped that the discussion would point the way, if not to a certain policy, at any rate to certain conclusions in their proper proportion with a view to the development of a policy. The alleged hesitation of medical officers and practitioners to speak freely of drawbacks in the present procedure arose not so much from lack of courage as from a deep-rooted sense of the important issues involved. The lay press, in general, was naturally inclined to exaggerate and distort any statements made with regard to defects in the present procedure. Thus, without the balancing factors, truth was distorted, and the half truth was seized on by those who, with prejudiced views, wished to inflame public opinion against compulsory vaccination, regardless of the alternative dangers.
In reference to the possibility of abolishing compulsion and putting vaccination against smallpox on the same footing as other preventive measures, attention must be paid, not only to the immediate and ultimate effects on individuals and on the general population, but also to the influence which such a revolutionary change would have on international relations, on our commerce and trade, if once it were known that this country had abandoned even a defective system of compulsory general vaccination.
Dr. C. Killick Millard said he agreed that the present strain of smallpox was a distinct and separate entity from old-fashioned smallpox, and he felt strongly that the time had come when the difference ought to be officially recognized. The present position was most unsatisfactory. What value would posterity attach to our smallpox statistics when we lumped together in one column, under one heading, two different affections, one having a fatality of from 10 to 30 per cent., and the other having practically no fatality at all ? He much preferred the nomenclature suggested by Dr. R. W. Jameson, viz., "variola majors" and "variola minor," to the terms "smallpoxs" and "alastrim." It mattered not whether they regarded variola minor as a 'I variant " of smallpox or a mutant "-all the evidence pointed to the difference being fixed and permanent. There was no evidence forthcoming that the one strain ever merged or changed into the other.
He doubted whether Professor Ledingham was justified in speaking quite so definitely about the efficacy of vaccination. Vaccination and revaccination, performed often enou^gh, would certainly protect the individual, but as applied to the community it would fail, for the reason that it was not practicable to keep all the individuals in a community effectively protected.
Seeing that variola major was virtually banished from the country, that variola minor was a comparatively trifling disease, and that a newly-recognized additional risk attached to vaccination, namely that of serious disease of the central nervous system, he did not believe that compulsory vaccination could be any longer justified.
Sir George Buchanan said that Professor Ledingham had done good service in bringing together these different considerations closely affecting the practice of vaccination and the question of the administrative measures which should be taken to protect against smallpox by vaccination at the present time. It was right that all these considerations should be taken into account.
During the last decade, many new facts relating to smallpox and vaccination had emerged, as well as knowledge which, though not perhaps new, had assumed quite different proportions. He fully agreed that nearly all these facts called for additional work in the directions suggested. We had need, for example, of further studies and better teaching about the clinical character of the alastrim or mild smallpox, which was characteristically occurring in this country, in America, and elsewhere. Further research was required into the pathological processes associated with vaccination, including the way in which the vaccinia virus remained stored in the body or could be recovered from it, and the length of time which it remained there. Another matter for research was the inter-relation between the different animal viruses. Problems such as these were universal and much advantage could be gained by securing some mutual understanding between workers in different countries on the lines of their research and by their interchanging material. Something in this direction had been proposed recently by the Smallpox and Vaccination Commission of the League of Nations, and it seemed to him an important piece of coordinated work to do. The League of Nations Commission had already done some useful work by the collection of data regarding post-vaccinal encephalitis in different countries which was published from Geneva in its report issued in August, 1928. We still required knowledge on the meaning of the apparently localized distribution of postvaccinal encephalitis. If it had been limited to certain countries, and to certain regions of those countries, because it was only there that the latent encephalitis FEB.-EPID. 2 * virus infection had been present to be activated by vaccination, its occurrence could be looked on as perhaps only an exceptional and passing incident in the history of vaccination, not as a permanent complication which, though rarely occurring, must always be allowed for. On the other hand, it was possible that post-vaccinal encephalitis could be found in some countries from which hitherto it had not been reported, if only a better and mnre systematic search was made. The Geneva Commission was endeavouring to secure such intensive inquiries in suitable regions, especially in Scandinavia, and results should be instructive.
The occurrence, though rare, was important in relation to Professor Ledingham's tlhesis that vaccination should be promoted primarily by convincing the individual.
It should not be difficult to persuade people to have their children vaccinated at an early age and to repeat the process at suitable intervals if the operation itself and its results caused so little inconvenience that no one would think twice about them. The argument in favour of such1 vaccination, even as a preventive of alastrim or mild smallpox, would have weight, and it must be remembered that invasions of the severe form of variola were by no means infrequent and that people were at any time liable to travel in countries where it was prevalent. The real difficulty in relying on convincing the individual was more likely to lie in answering the question, What assurance could be given that vaccination was free from risk ? From this point of view, post-vaccinal encephalitis should continue to be investigated from all l)oints of approach.
Dr. S. Monckton Copeman said that, dealing more particularly with the scientific aspects of the subject, he was naturally interested to learn that Professor Ledingham had been able, in all respects, to confirm his (Dr. Copeman's) pioneer work carried out miiany years ago, at a period when many of the advantages of modern laboratory technique were non-existent.
When working at the question of the bacteriological l)urification of vaccine lymph, which resulted in the devising and introduction of the anti-smallpox vaccine which he had termed "glycerinated lymph," he had realized the necessity of using laboratory animals-if any were found to be susceptible to smallpox or vaccinia-for testing purposes. Eventually he discovered that monkeys (rhacesits) could, unfailingly, be inoculated both with smallpox of human origin and with vaccinia, by means of skin inoculation. :Rabbits, on the other hand, could be vaccinated on the denuded skin, but could not, app)arently, be variolated. Coloured drawings illustrating the results on the skin of the monkey's arm of botlh variola and of vaccinia were published at the time in the Journal of Patholoyy and Bacteriology.1 Attempts to convert smallpox into vaccinia by passage through the calf alone having failed, the monkey was then used as intermediary, with the result that a numbel of strains of variola-vaccine were obtained, which afforded excellent results qutd, vaccinia, on children, aiid from which the Government stock vaccine was regenerated on several occasions. Definite information as to the inter-relationslhip of variola and vaccinia was thus obtained for the first time in this country, and the results of this investigation were reported to the Royal Society in 1902.
With regard to the origin and prevalence of cowpox, Professor Ledingham had laid stress on apparently divergent views of Reece (1922) and Male (1927) . But these were probably to be accounted for by the fact that this disease, like smallpox, tended to recur in cycles. In his (the speaker's) opinion the special prevalence of cowpox in Jenner's day could be explained by the fact that variolation as a protection against ordinary smallpox was much in vogue at the time, while the fact that milking was carried out by men who also worked in the stables, might account for the simultaneous appearance of horse-pox and cowpox. That true cowpox was identical with vaccinia he had not any doubt, and he lhad always given special attention to the scientific demonstration of this point in connexion with a number In default of a satisfactory killed virus being available it was still necessary to use the living virus for purposes of vaccination, with the very occasional result of inducing an attack of generalized vaccinia (in which it was possible, by appropriate methods, to demonstrate the presence of the living virus in the secondary vesicles) or, as had been seen during the l)ast few years, of waking into activity some latent affection of the central nervous system, resulting in what is known as post-vaccinal encephalitis. Generalized vaccinia must be regarded as the direct effect of multiplication of the living virus in infants possessed of but slight immunizing capacity. On the other hartd, with regard to post-vaccinal encephalitis, no definite evidence had thus far been obtained pointing to the vaccine lyimph, as such, being directly responsible. Indeed, as indicated by Professor Ledingham, the evidence obtained from experiiinents on animals seemed to point in the opposite direction. It was iml)robable that any such accessory virus, even if present in the lyrnph, as collected, would be able to survive the continued action of the glycerine with which the vaccine lymph was incorporated; but, so far as he was aware, experimental evidence on this point was not available.
With reference to the kind of smallpox that had come under observation in this country during the past few years, he (Dr. Copeman), as a member of a small Departmental Committee,had had exceptional opportunities of studying its aetiological and clinical manifestations. In addition he had made official inquiry into certain isolated outbreaks of the disease, including one of somewhat similar characteristics at Cambridge so long ago as 1903. Some account of this outbreak and of a later one at Beccles, in Suffolk, was given in a paper read by him before this Section in June, 1910; as well as in an official report to the Ministry of -Health, entitled:
"The Relationship of Smallpox and Alastrim." 2 In that report he definitely expressed the opinion that this mild disease, notwithstanding certain clinical divergencies, in reality constitutes a variant of smallpox, anid, from the practical point of view, must be treated as such.
With regard to administrative measures in connexion with vaccination, these had, in his opinion, always suffered from having originally, and necessarily, to be entrusted to the Boards of Guardians with their Poor Law association. It was all for the good in this respect that, under legislative enactment, transference to the healtlh authorities would shortly come about throughout the country, thus bringing vaccination into line with other measures for prevention of disease.
Sir William Hamer said: In considering whether the occurrences of vaccinal encephalitis in 1922 and 1923 were fortuitous or not, it is obviously desirable that the tests applied to "control populations" should be so far as practicable identical with those applied to " recently vaccinated children." The Andrewes Coommittee tried to effect this by obtaining death returns from the Registrar-General, and they consulted Professor Greenwood, who analysed the returns, but could merely deduce therefrom that the observed excessive incidence upon " recently vaccinated " over that upon " controls" was "moderately improbable." Recourse was, thereupon, made to cases (as opposed to deaths), but here it was not possible to obtain the particulars respecting the " controls " that had been obtained, by special inqutiry, in the "recently vaccinated." The question is discussed on pp. 102, 119 and 170 of the Vaccination Report, and against the cases of "encephalitis" (which has the wide connotation defined in a footnote on p. 98) first poliomyelitis and polio-encephalitis and then later encephalitis lethargica are placed; but while, on p. 170, it is further admitted that "other acute nervous disease " should also be added, precise particulars concerning the last named were not available. Thus, the tests applied to the two populations still differed materially. Indeed, if in addition to this consideration, due account be taken of age-incidence, of seasonal prevalence and of the unusual manifestations of both cerebro-spinal types of influenza and smallpox, in the areas under consideration (in November-December, 1922, and June-August, 1923) , the case becomes a very strong one for regarding the small number of cases of so-called " vaccinal encephalitis " as merely instances of fortuitous overlapping (in time) of vaccination with prevalence of disease attributable in the main to the familiar neurotropic virus of influenza. No importance can be attached to an argument which has been based upon " incubation period," for the reason so carefully set out in the Vaccination Committee's Report (see p. 120 and elsewhere).
Dr. S. P. Bedson said that with regard to the problem of finding a better method of prophylactic vaccination against smallpox, it would be difficult to popularize a method of vaccination which was attended by even a minimal number of fatalities. It had been shown in the case of other diseases due to filtrable viruses-foot-and-mouth disease, distemper, yellow fever and fowl plague that a degree of immunity could be conferred by the inoculation of a formalized virus, and further, that this partial immunity could be consolidated by the inoculation of living virus. He (the speaker) thought that a procedure consisting of two inoculations, a formalized or otherwise treated vaccine virus, followed later by the inoculation of active vaccine virus, might prove an effective prophylaxis against smallpox. Experimentation along these lines should be actively pursued.
Professor Arthur Ellis said he strongly supported the suggestion of Dr. Bedson that experimental work should be directed towards improvement of the method of prophylactic immunization against smallpox. As one who had seen a number of cases of post-vaccinal encephalitis, including four deaths from the condition, he spoke with feeling of the seriousness of this tragic, though fortunately rare complication. The condition had been recognized at the London Hospital as a definite clinical and pathological entity as long ago as 1922. It was now more than six years since the occurrence of such cases had been established, yet no important modifications in vaccinal procedure designed to obviate these fatalities were in use. The importance of the problem was further enhanced by the fact that there appeared to be an unfortunate tendency for vaccination to become more an individual than a universal procedure, a tendency which, if developed, would necessarily lead to more primary vaccinations at school age. It was in such circumstances that post-vaccinal encephalitis had been shown to be most likely to occur. He hoped that, as a result of the meeting, some public authority would be stimulated to originate or support work on improved methods of vaccination along the lines suggested by Dr. Bedson. The suggestion was particularly apposite in view of the recent results in immunization with killed or modified virus in other diseases, notably foot-and-mouth disease, distemper and yellow fever.
Dr. R. P. Garrow said that with regard to the absence of systematic clinical descriptions of so-called " mild smallpox," he agreed with Dr. Ledingham's suggestion that there appeared to be a conspiracy of silence in this matter. It did not pay the medical official to express views which were not strictly orthodox. Dr. Ledingham had come to the conclusion that so-called " mild smallpox" or alastrim was a fixed variant of smallpox. He (the speaker) entirely agreed with this view which he regarded as the dualist conception of smallpox.
He was satisfied that alastrim was not a disease worthy of the preventive measures appropriate to smallpox. He (the speaker) had been completely cured, after his experiences in Chesterfield, of any opinion he had ever held as to the value of compulsory vaccination. He strongly disagreed with Dr. Millard's contention that vaccination protected the individual from smallpox but did not protect the community.
Dr. R. W. Jameson said: Variola major (classical smallpox) and variola minor (alastrim, etc.) are separate, stable, and easily distinguishable forms of smallpox with marked differences of virulence. The central authority refuses to subdivide smallpox with the result that: (1) The public is coming to think all smallpox trivial;
(2) differing treatment suitable to the two forms is not considered, mich less adopted;
(3) lack of definition results in frequent alarmist reports, that variola minor is becoming more severe. Time always proves these to be groundless.
Post-vaccinal encephalitis causes an appreciable number of deaths, though its causation is obscure. It is admitted that in the post-vaccinal encephalitis cases encephalitis would not have developed if the patients had not been vaccinated, therefore post-vaccinal encephalitis deaths must be attributed to vaccination. Variola minor is a disease without a death-rate (the Registrar-General's death-rate is admittedly misleading); there is therefore no justification of the use of vaccinia as a protection against it, for vaccinia, though rarely, does cause death.
Infant vaccination is advocated because fewer cases of post-vaccinal encephalitis have been reported in infants than in those of older years. It would have been surprising had other been the case, seeing how great is the difficulty in the diagnosis of disease in infants; to determine whether vaccination is, or is not, deleterious to infants it would be necessary to include the vaccinal condition on the death certificates of those under one year of age and analyse the results.
General vaccination and revaccination is not a practical possibility in this country; its advocates seem to forget how ably variola major outbreaks are controlled, how few they are, and therefore what a ridiculous insurance proposition, at the present time, in this country, is non-epidemic vaccination against variola major.
The orthodox do not know enough about the infectivity of smallpox, about the protective powers of vaccinia, or about its dangers, to justify them in continuing to press their views on the community; there is an obvious need for the issue of a questionnaire on what actually does happen to vaccinated and unvaccinated contacts: we should not remain content with the inconclusive though suggestive hospital returns of vaccinated and unvaccinated cases.
One-mark vaccination of contacts and possible contacts, of variola major, a dangerous disease, is to be commended; the dispersion of energy entailed in times of epidemic in the attempt to confer a lasting immunity by vaccination on the general community is to be deprecated. .
Dr. Carr's Presidential Address to the Medical Society of London in October, 1928, gave such an eminently common-sense view of vaccination that one hopes it may reach and influence the stereptyped.
Professor Major Greenwood said: As a teacher of epidemiology I am naturally interested in this subject, the history of which does not, perhaps, do much honour to our sense of logic or candour. Even to-night one has heard strange doctrine. Dr. Killick Millard has said that in the world in which we live vaccination may protect the individual but not the community. His reasons are (1) that it is not possible to vaccinate efficiently 100 per cent. of the community.
(2) That smallpox modified by vaccination may pass undetected until, in the unimmunized, serious cases have occurred. Hence, on balance, the advantage of the individuals may be the detriment of the group. Dr. Garrow is obviously entitled to object, on material grounds, to the premises, but if he accepts the premiss, he has not, I think, any right to dissent from the conclusion. What he ought to have said was that Dr. Millard's conclusion would not have followed from premises which Dr. Millard had specifically excluded. Indeed, quite apart from this controversy, it is surely a truism that the properties of a group are often in fact usually different from the sum of the properties of the individuals, or even of the subgroups making up the group.
Taking the historical controversy as a whole, I suggest that both parties to it have attempted and still attempt to defend the indefensible.
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Take the anti-vaccinist case as presented by that great man, the late Charles Creighton. It was essentially this:-(1) That Jenner's " classical" paper was very poor stuff, and its author of doubtful veracity. (2) That it was ridiculous to try to " protect" against one " disease " by means of the products of ,another " disease." (3) That the prima facie advantages of vaccination-as said to be demonstrated by statistics-could all be explained in some other way. The whole argument was to show that vaccination was worthless for the individutal. But, with respect to (1) and (2), laboratory work done since Creighton's day has surely proved that, even admitting Jenner to have guessed, we must agree that his was a lucky guess, for the cross-immunization results of many workers show that there is a very close biological affinity between " vaccinia " and " variola." Hence, although Creighton was fully justified in using his arguments, as he was fully justified in putting forward a theory of plague noW obsolete, nobody is now justified in using them. With regard to (3), I do not think I am likely to over-rate the cogency of medical statistics, but I do feel that the evidence in favour of the view that, given equal conditions of exposure to risk, the attack-rate of the vaccinated exposed is less and the fatality-rate of the vaccinated exposed greatly less than the corresponding indices for the unvaccinated, is so strong that it should carry conviction. It will be found, I think, that other explanations of the prima facie facts violate flagrantly the law of parsimony.
On the orthodox side, I think, the fallacy has been committed of generalizing from experience of individuals or subgroups, and, claiming that because individuals or subgroups are advantaged, therefore the group history of smallpox has been modified. Again, it has been suggested, if not actually asserted, that without vaccination smallpox must ravage a community. Neither proposition can be established. The epidemiological history of the nineteenth century has not only been written tendentiously, but we really donot-know enough about the laws of herdimmunity to interpret the facts. Suppose we maintain under constant environmental conditions a herd, n per cent. of whose members are immunized against a particular disease, what will be the epidemiological history of that disease in the community? Only for the case n = 100 can we answer. Years of experiment will be required. I do not believe that we know enough to lay down the law about the epidemiology of smallpox, even under constant environmental conditions, a fortiori we cannot lay it down for changing conditions. Lastly, as to change of type. I think that those who, like myself, believe in the individual value of vaccination, have felt this difficlty: May not the present epidemic constitution of variola change so suddenly that, in a largely unimmunized community enormous havoc may be made before widespread protection can be given ? It will be remembered that-in some important respects-the character of influenza did change suddenly in 1918. It will also be remembered that the scarlet fever of the first quarter of the nineteenth century was very different from that of the second quarter. My own feeling is-but the subject surely deserves investigation-that in retrospect we exaggerate the rapidity of these changes of type and that, always provided that the means of adequate vaccination can be mobilized without delay, the danger is not serious.
Dr. Knowsley Sibley said that as a dermatologist he was frequently asked to diagnose rashes in infants, which the mothers attributed to vaccination, and some undoubtedly were due to that cause, though many were not. e had never been able to convince himself that there was such a condition as "generalized vaccinia" nor could he see why there should be, if vaccinia had been inoculated, as cowpox was a local disease of the udder, and not a constitutional disease like variola.
He was surprised to hear Professor Ledingham dwelling on the often l)ublished statistics supposed to prove that two, three, or four vaccination pustules formecl a progressive immunity for smallpox. For on the same principle, one chancre would not give rise to as virulent an attack of the great-pox (syphilis) as two Qr more chancres, if such were possible, wlhich was not correct.
He had always been interested in the vaccination question, since the time, about 1888, when he was working in the laboratory at King's College under the late Professor Edgar Cruickshank, when he was writing his books on " The History and Pathology of Vaccination," in which he had summed up the position as follows:
though in this country, vaccine lymph is generally taken to mean the virus of cowpox, the viruses in use have been derived from several distinct and severe diseases in different animals." Would Professor Ledingham infornm himii as to the origin of the lymnph as supplied by the Lister Institute; was it from cowpox, horsepox, sheep-pox, cattle plague, or from variola itself, and were we after all variolating and not vaccinating the public ? Dr. J. A. H. Brincker, representing the Public Health Department of the London County Council, said he believed the present existing type of smallpox to be a fixed variant of a mild type which was not likely to alter its character so as to become again a severe disease. Many of the cases now occurr-ing were so mild that, but for the existence of previous cases, they would be missed, even by expert diagnosticiaias. Was vaccination as a means of controlling the present type of smallpox possible or even wortlh trying? London at present was an unvaccinated community; more especially was this true of the child population. Accurate figures were not available, but at least 75 per cent. of school children were unvaccinated. Even in those schools where smallpox cases occurred it was difficult to get the contacts vaccinated, and it was true, as Professor Ledingham had stated, that the majority preferred an attack of the present smallpox to an attack of vaccinia. This was partly because of the mildness of the disease, but partly also because the English working man had the inveterate betting instinct and so would prefer taking the sporting chance of escaping the disease, even though he might have been a close and continuous contact of a previous case. As Professor Ledingham had said-it was the variola tradition which made us adhere to this method of attempting to prevent smallpox. Since we would never think of advising vaccination when varicella was prevalent, why resort to vaccination to prevent the pr'esent type of smallpox, which was at least as mild and free from dangers as chickenpox? It would be time enough to recommend vaccination when the severe or Mediterranean type of the disease was introduced and implanted upon the present type, which was likely to remain with us for a long time to come. The medical officer of health of a London borough, although primarily responsible for the control of smallpox as one of a group of communicable diseases, had no control over vaccination and had no authority over the public vaccinator in his district. The medical officer of health of the London County Council had even less authority than his colleagues of the metropolitan borougbs. The functions of the L.C.C. medical department in connexion with smallpox control were both limited and obligatory and could be stated under three headings, namely:
Firstly, in regard to diagnosis.-For years past the Council had by arrangement provided an expert in smallpox diagnosis on its staff, and for these reasons. Variola was up to recent date a disease of rare occurrence in London, in fact the majority of physicians in London had never had the opportunity of seeing a case of the disease; they could, therefore, not be expected to recognize it ; hence the necessity for providing a consultant who was expert in the diagnosis of variola and had the variola viewpoint foremost in his mind. For various reasons it had been considered advisable that the diagnosis of a suspected case of the disease should be confirmed before the machinery of removal to hospital was put into action-it was more satisfactory for the patient and more economic for the community. The Council's expert was available for the whole of London and consultations might be arranged with him through the medical officers of health of the boroughs. This scheme of consultation had generally given such satisfaction that the health officers in adjoining counties were, by special arrangement, also availing themselves of his services.
Secondly, the L.C.C. was a centre for the distribution of information.-By an arrangement made with the twenty-nine metropolitan borough medical officers of health and those of the County Councils covering a large area round London, the medical officer of health of the London County Council acted by agreement as an agent for the collecting and distributing of information regarding smallpox cases and their contacts. Reports were furnished on every case of smallpox as soon as it became known and the information was forwarded to all the health authorities in the prescribed districts in and around London. The presence and distribution of variola were, therefore, known to the health authorities, who could take the necessary action to prevent its spread.
Thirdly, the school medical officer controlled the spread of communicable diseases in schools.-In addition to inspecting and supervising scholars, the medical officer was ready to assist the public vaccinator to carry out his duties more effectively. When parents so desired, he arranged for the public vaccinator to vaccinate groups of children on the school premises, and he would provide the assistance of school doctors or school nurses; after vaccination a school nurse would'keep the children under observation and deal with them as cases of minor ailments, requiring inspection, dressings, etc., until they were fit.
Since May, 1928, when variola first affected the elementary schools in London, public vaccinators had performed about 6,000 primary vaccinations in about thirty-six affected schools, all with satisfactory results.
In January, 1929, one death from post-vaccinal encephalitis was reported in a school child, who was one of 106 cases vaccinated from the same vaccine and of 149 primary vaccinations carried out in the same school-the remaining 148, including a brother, had shown no untoward symptoms after vaccination.
Professor Ledingham (in reply) said that the discussion had not been particularly useful in eliciting concrete proposals that might guide future policy. For some speakers, post-vaccinal encephalitis dominated the situation, and informative propaganda was doomed to failure in face of this risk. Others considered alastrim not worth preventing by vaccination, while no one, except possibly the Chairman, was in favour of compulsory vaccination. Alternative measures, such as costly hospitalization, apparently troubled nobody. In fact, the general impression was that vaccination might now be safely abandoned. Should virulent smallpox reappear, Professor Greenwood would have it that little damage would ensue, provided the machinery of vaccination was quickly mobilized. It was a relief to have his assurance that vaccination protected against both risk of and death from smallpox. In his (the speaker's) view it would be disastrous to destroy what continuity still remained in the practice of infant vaccination. Informative propaganda to secure the highest percentage of infant vaccinations was urgently needed; the risks could be declared minimal. Abandonment of infant vaccination would only intensify those risks from post-vaccinal nervous sequele should a period of virulent smallpox necessitate wholesale primary vaccinations at all ages. It was highly probable, though not proved, that the activation mechanism in post-vaccinal encephalitis depended on the living nature of the vaccine virus. While every effort should be made to secure an efficient killed virus, or some modification of procedure like that recently advocated for distemper prevention, experimental investigations towards this end had not been particularly promising.
